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< t-trr-^ A",l|l-H HE problem of submarine navigation nas Deen soiveu rigm nere in i.>e>v

V- 's:
' '

.1 York Harbor. In a flsh-like boat capable of remaining under water for

y
^r"1| hours and of going down In one place, to come up In another miles away,

-u .

1 *. __ | I John P. Holland, whose new submarine boat was launched at Elizabeth-j-.n\/PnrDPport last Mon<lay>'exP,ore(:i the waters of the bay for hundreds of miles. In a

^ =.
-* .vv-... luUI ILUI queer craft, which Is now lying In a shed at New Haven, Mr. Holland descended to a 1

' r~" depth of forty-seven feet In the North River, dived under tows of barges, remained
.

~*. LI PP under water at one time for two and one-half hours, and made runs In the Lower Bay

nonanas of several miles. Inventor Holland was always accompanied by another man when he 1

:.' made these trips In his experimental boat, and upon several occasions ho took down
ry.' parties of three or four friends.

. .^°r"-Pipe h It: is now s*xteen years since John P. Holland first began the actual exploration of <

fi===^ I || oL tlle bottom of the bay, although long before that he had experimented with submarine

--^T" ' boats. His really amazing achievements in successfully making long runs under 1

; ._-~r* pv i
water and of descending to great depths began here in the Summer of 1881. Not until i

I J|\/p the present time has Mr. Holland disclosed how successful lie has been in these ex-
1-,^ ovofovvoA +c\ Iroon thp«p RlinrpsRPs spprpt until his

cp. .-w ^^
|
^ * u w yctxuicniB, r ui maiij icaauua uc i/*. V,J.vi. * v, v* w

-' '..Ji" if ilL. new submarine boat was finished.
j .Although the new boat launched last week Is larger and far better equipped than

^ ~.^,1 the boat with which Mr. Holland made his submarine voyages around New York
Harbor, yet the latter had everything necessary to prove the correctness of bis theo-

ries and was one of the best boats of the kind ever built. She was lighted when

^g.... .^rr- j-' . «, uiiuer wuiw witii rwo on lumps ana run witii u peiruieum tjii&iutr. xnc uc\» ^i i /%<* l'jl
j-Sv=±rrr brllllnatly Illuminated with, electricity, which also drives her screw when submerged. ^ h '/fl*"

The old boat was 31 feet long and G feet In diameter on the Inside. L * 1jft- (i ' She was built at the Delamater Irion Works at the foot of Thirteenth Street end O^7/
m

. was launched early In the year 1S81. She had one screw run by a petroleum engine, £ Jj}) JJ JljVvT^r.-. which exhausted Its smoke Into the water, so that those on the boat were not both- >£ Je'f> ft rf
.±=-'-' .; ered with the fumes. Her shell was made of Iron eleven-sixteenths of an inch In 2§Jt ft % 13 J?

thickness. She was perfectly round in cross section and had four bulkheads of char- If S (Ŝ ^
'' ... .==Lcoal flange Iron. There were six oblong windows on the sides of the boat and one -^j|y Xg/t"""

"-!> round pane of glass six Inches In diameter was on the top of the conning tower to/\
~

r .- enable the pilot to look up toward the surface of the water and see what was above

"lirr.This boat weighed 200 pounds less than the water she displaced, so that she ^ JJ[//(
..,.u would come to the surface from her own buoyancy If the engines were stopped. She Qjj ^ mm//

'*»' ' ; 'p^ could, however, take in an excess of water to keep her on the bottom. When Mr. ,lt
-* f

Holland desired to rise he would expel this water by using some of his compressed $e«r
.- ~W air to blow it out, and then the boat would at once begin to ascend. , I (($.«*

-<
' This boat was also fitted to carry 205 cubic feet of compressed air at a pressure ^ yjj*

t̂ varying irom zuu to auu pounds to tne square men. xms compressed air was sum.;clent to last two men fifteen hours, each breathing a pint of air.the normal vo'- ®f\
L_ZT~ *

^ ume of the lungs.sixteen times a minute. There would also be a lot of compressed , | J ^
air left over to use In expelling water when It was desired to rise to the surface. II ^
The boat steered with one vertical and two horizontal rudders. Roughly she resem- JC v/
bled a whale, tapering more at the stern than at the bow. She could run 500 miles t

4>iiA nm 1-,n * aaiiI/1 anltr run flifnA vinorl-rtnei r\-f or* hnwn nrlmn fntn lltr aiiVirYifiirrnr? « (JM

because of inadequate facilities.in striking contrast with Mr. Holland's new boat, rfjL.
which is expected to be able to make a continuous run of at least fifty miles under

-
__

When his boat was launched In April. 1881, Mr. Holland took her over to Bay
.R'dgc to make his first experiments. He first tried vertical descents In shallow ^SaX I* ;k

^^. water, having a companion in the boat. This was done by letting in water, when 5r*>"eN^*S^\ I
the boat sank to the bottom. No inconvenience was experienced in these first at- 'Si-flNo \JV

f .V .tamnfa Air T-Tnllnnil nmil<S Inntr nn tlirnnorli hie clir-fnnh skvlifuhf nnrl caa tha snn
' *

shining on the surface of the water a few feet above. Then, when he desired to couie IJ/Y
..... to the surface he blew the water out with compressed air and the boat at once rose. ( ^ TFflP-i

. ' 5T- Surface running was then tried. This was equally successful. The boat slipped ~ A'1 0 v

--
-. along steadily, exposing only the top of her conning tower on the surface of the

..
'' ~~. . upper bay. Mr. Holland was always careful before he ventured on one of these

*

trips to see that there was no steamboat or sailing vessel In his path.
-.1 .CT" The first submarine run was made oft Owl's Head, opposite the house of Mr.

^~ '' Vanderbllt Bergen. The boat was first started at full speed on the surface. Then
.^

"1^ ifnmnnnorl tlie horizontal rudders were turned downward, like the tail feathers of a bird flying.
'"^ ^Uul IIUi (jeiJ This had the effect of elevating the stern and depressing the bow. The submarine

.
.

* boat dove beautifully. Her natural Inclin atlon because of her excess of buoyancy
V wi «. .t. n r. 4-n otOTT f\r. tVir, oilrfnno Kilt- tl-Oc H'lQ rtvor/»nmo htr flio onooH nnrl tlia ntifflo t .t

"
'

1 ^[OP I WO Inclination and every foot she advanced she went deeper and deeper beneath the

-i j-\ n no Watching the pressure gauge on his first dive, he saw that the boat had gone
r'^Tann V /tlP'Slml down slx feet- Theu lt; registered eight, ten and twelve feet as the boat advanced.

Ul IU v/l IU Tlje jnventor desired to go to a depth of twenty feet, so as to be out of the way of
any passing steamer. He kept the horizontal rudders depressed and the petroleum en^Hniircglne working, and the boat steadily poked her nose deeper and deeper,

I iUUI Oi When she had reached a depth of twenty feet, Mr. Holland changed the direction

,~fF of the rudders, and ran along a short distance at that level. He found that while

""I the petroleum engine made a good deal of noise, yet conversation with his engineer
' WaS at ail times posaiuie. J^very wura wuicu eituei ui mem uueieu wua uiociLieny

^audible. [When the engine wis stopped there was absolute quiet in the boat. The

IOLLAND'5 TORPEDO BOAT.

aressure cause showed that she was slowly aseending to the surface from her o\mi 5"** " V

The vertical rudder was then swung to one side and the boat shoved ahead. She _

began to describe a circle.' Mr. Holland, however, did not have much confidence In

bis compass, and preferred to come to the surface rather than take the chance of 1/tlinnPni
running into some obstruction. By lifting the tail of the horizontal rudders the as- I I Ul lyUUr~ J

:ent of the boat was accelerated, and she made a quick trip back to daylight. As .\
soon as she struck the surface she came to an even keel. Mr. Holland found that 1 I 1

ihe whole trip had occupied less than half an hour, and that the air in the boat was IJ[]Q6P 2 =-*.-3.^^

lust as fresh as at the beginning.
' f

Mr. Holland, now convinced Dy acruai experience inm ins uuat nuts u. tayums

)f being directed either up or down at will and of running successfully under the | f\\ I f\r .S.-t[ r

water, began a long series of experiments to improve various parts of his submarine I UW UI' -£
aoat. He found that a boat of this kind, built all of Iron and with moving machinery ..=x. ..*

nside her, renders the ordinary compass practically valueless. In most of his sub i-:̂. t

marine trips he has proceeded by dead reckoning, which is the method pursued by iiPlPnR^ ~~'.~=J
mariners at sea when they cannot get a sight of the sun. Dead reckoning is a fine L/CII yUOi . ..«.-.-. . ?
kind of guess work. On steamers and sailing vessels it Is based upon the* run of the

log. Mr. Holland had to base his reckoning of how far he had gone by the revolu-
tlons of the wheel, making allowance, also, for the tide and currents. He thus marked
off his course on' a chart. .

~

Several times when wholly submerged and with the engine at rest he heard the "

,1 . J

jijl pnddle-s of Coney Island steamers ploughing the waters overhead. He was at a safe .
}

J>Jj depth and took care not to ascend until he felt sure the steamer had passed. Even *) ^

,O then there was danger of coming up under the bottom of a barge or sailing vessel, and
^ x"" 2>)) fn. this ronann Up niwnvs endeavored to come to the surface in comparatively shallow

~~~~

.7, ^
_^0If water near the land, V

JJg- Mr. Holland experimented dally wltli his boat for months during the Summer 'j.
of 1881, making short runs from Bay Ridge to Staten Island, partly submerged. .

.If
Then he took his boat through the Narrows into the lower bay off Bath Beach. j*-.-.**?

Here It was that he made the longest submerged run on his list. This run was *f~~-
" -.7

not' ,10WGV0r' made in a straight line. Mr. Holland, after carefully locking the rt- J
watertight door which had admitted himself and his engineer into the boat, started J

'/f »
, t* . the encine and took a diving plunge about a mile out from the shore. He put the Q

¥ c*v "Y* bpat down to a deptli of twenty feet.which in this boat was his favorite depth for ..'.

?.0f experimenting.and then throwing the vertical rudded slightly to one side, began .

&I to describe a long curve. Keeping the rudder at thlp point, he made the boat de- ' "
'

. r*
scribe a circle nearly half a mile in diameter. Thefl he kept her at it, goingS "

j round and round this crcle, always keeping the boat at the same depth, and knowing * *sS1*«/g ^ -.
[

v;

/ that there was plenty of water all about him.

^55l / Mr. Holland estimates that his run, wholly submerged, was three miles long. ^^ErE ^i i

/ Mr. Holland was at this time maintaining a good deal of secrecy about these
* f^

.'

'ifI trips, and the friends to whom he confided his success often listened to his tales "... ^
I with Incredulity. It was In this way that the longest total submergence of the sub- ZHZZI

&<t marine boat took place, one of Mr. Holland's friends was Mr. Vanderbllt Bergen, "

_

~

i>Pv who lives near Owl's Head. Mr. Bergen said he did not believe the boat could re- .^
£ main down an hour. Mr. Holland asked him if he would bet $10 on It.

" ^
£ A bet was made and Mr. Holland and his engineer entered the boat, which was t ~

* lying alongside the dock. He opened the sea tanks, letting the water In, and the ..-.. 3

^ submarine boat disappeared from sight.. f
They remained down altogether two and ope-half hours. L jy

""

.>

C\ By this time Mr. Holland had got the submarine boat under perfect control. He y =" .

Pfiv- 1 »It tr. nriio atiItt fhlniT ho i«Qfrroffo/1 n-oo fhof eho 0011M ^ «
""

Jl ^ *"' ' y)]K L eqULU IU £U111& 1U UCl. XUC UUIJ I"»"b "V x^j-jx v. tt»xo iu«v ouu vwu.u . .---..a

^r\Jrf: -*> not run submerged for longer than three-quarters of an hour, though capable of run- -
. . .

nlng 500 miles on the surface and of remaining under water without using her en- . - - .'

gines for many hours continuously. .. jf__; ..

.UNDERWATER He determined to put the boat to a severe test In the deepest kind of plunging .-..jSm^_
and for this reason brought her in October, 1881. to the North River, where he ~.

n
'.

made his headquarters at Morris & Cummings's yard, near the terminus of the« --

CentralRailroad of New Jersey. There is here a depression in the bank of the river, , Z T~~
~~

called the South Cove, with very deep water In front. The deepest water In the
North River, however, is opposite Castle Point, Hoboken, and this place Mr. Holland . .

selected for his great plunge. _ t ^
.' .~

TTr> flnq 111- ri>or>lioil n ilantti r\f fnrfv.snvan fpot nn<1 hold thp host nt that (lenth for (. i C /M ,/vi-i

a period of 5 minutes. This broke all previous records in submarine diving. i urLU'-ocvciis^&sr
The two men could hear each other distinctly when they spoke. The boat re- ~

turned after an absence from the surface of 20 minutes. Mr. Ilolland believes this CL L~~ £;
boat could have gone to a depth of 300 feet. - | CuL .. T

It was while the submarine boat was making almost daily trips from the South " ?J
Cove that Mr. Holland performed the unprecedented feat of diving under a tow. O P L2L^
He had the submarine boat out in the river one day, and was anxious to get her (iP'OW IMPh
back to her place at the dock, when a heavy tow of coal barges swung across the fUlUW LIIUft
mouth of Cove. Carefully estimating the distance with his eye, through the little

T1 Ar,... Ir> nnnnlniT tnnroT. Af r TTnllanrl nlnnorpil the linfl t rm(1 kpnt her ETOinST ( . . i-^^
downward till she reached a 20-foot depth. Running along at this depth and coming ounauc.y
up when he thought he had reached the Cove, he found he had brought the boat com- j?
pletely under and away from the tow. This performance he afterward repeated when1*1
a large steamer was In his way. His craft had a speed of only seven miles an hour £
submerged, but that was quite sufficient to show her capacity. St

^ ft

*1 "


